Introduction
The IGRF is an internationally agreed series of global spherical harmonic models of the Earth's magnetic field whose sources are mainly in the Earth's core. In sourcefree regions at the Earth's surface and above, the main field, with sources inside the Earth, is the negative gradient of a scalar potential V which can be represented by a truncated series expansion where r , θ , λ are geocentric coordinates (r is the distance from the centre of the Earth, θ is the colatitude, i.e. 90
• -latitude, and λ is the longitude), R is a reference radius (6371.2 km); g m n (t) and h m n (t) are the coefficients at time t and P m n (θ ) are the Schmidt semi-normalised associated Legendre functions of degree n and order m. The coefficients are functions of time and for the IGRF they are assumed to vary at constant rates for five-year intervals. For more details on main-field modelling the reader is referred to Chapman and Bartels (1940) and Langel (1987) .
The first generation of the IGRF was available in 1969, and this current revision is the 10th generation of the IGRF. For a history of the IGRF see Barton (1997) 
Development of New Constituent Models for IGRF-10
The call for candidate main-field models at epoch 2005.0 to maximum degree 13 and for annual secular-variation Whilst all teams have had access to similar datasets the most distinctive features of each of their contributions may be summarised as follows. Team A applied ionospheric corrections, team B applied diamagnetic plasma correction to CHAMP data and oceanic tidal corrections to all input data, team C used observatory hourly mean data and incorporated outputs from linear prediction filters to long-term annual mean data into their secular-variation model, and team D used natural orthogonal component analysis. Sections 1 and 2 of Maus et al. (2005a) give some more information about the candidate models submitted, but for detailed information the reader is referred to Olsen et al. (2005) , Maus et al. (2005b) , Lesur et al. (2005) and Golovkov et al. (2005) in this special issue of the journal Earth, Planets and Space.
A web page was set up and the models with associated descriptions were posted during October 2004 (www.ngdc.noaa.gov/IAGA/vmod/IGRF-10). In November 2004 various evaluations of the candidate models were posted, and these are summarised in Maus et al. (2005a) , and the final decision on the selection and weighting of IGRF -6 1945 .0-1995 .0 1945 .0-1985 .0 IGRF 5th generation (revised 1987 ) IGRF-5 1945 .0-1990 .0 1945 .0-1980 .0 IGRF 4th generation (revised 1985 IGRF -4 1945 .0-1990 .0 1965 .0-1980 .0 IGRF 3rd generation (revised 1981 ) IGRF-3 1965 .0-1985 .0 1965 .0-1975 .0 IGRF 2nd generation (revised 1975 IGRF 
Coefficients and Maps
The Table 2 gives the nomenclature that should be used with the IGRF, and gives a brief summary of its history (Barton, 1997) .
It is recommended not to use the term IGRF without reference to the generation, as then it is difficult to establish which coefficients were actually used. For example, one cannot recover the original full-field data from an aeromagnetic anomaly dataset in order to tie it with adjacent surveys if one does not know which generation of the IGRF was used. It is also recommended that the full name be used, so that it is more apparent whether the output values are "predictive" and are therefore less accurate.
The World Geodetic System 1984 datum and spheroid is recommended for use in coordinate transformations as they are widely recognised as standards (major axis = 6378.137 km, minor axis = 6356.752 km). Present-day satellite magnetic data are mostly positioned using WGS84 but for other data we are often unaware which datum is used. Differences in output IGRF magnetic field values at the Earth's surface are less than 1 nT when this spheroid is used in place of the former preferred spheroid, the International Astronomical Union 1966 spheroid. 
